Differential effects of food deprivation on the fixed ratio behavior of normal rats and rats with septal lesions*
Rats were given either a septallesion or operated control treatment and trained to respond reliably on an FR 100 schedule of reinforcement for food reward. Response rates on FR 100 were recorded for both groups as body weight was systematically varied by food deprivation. The response rates of animals with septal lesions increased more rapidly than did those of control animals as a function of increasingly severe levels of deprivation. Results were interpreted in terms of response perseveration and altered metabolism following septal lesions.
Ablation of the septal forebrain results in alterations of performance on many operant tasks. Septal lesions increased the response rate of rats working on CRF and VI schedules for water reinforcement (Harvey & Hunt, 1965) , for sucrose-sweetened water (Beatty & Schwartzbaum, 1968) , and for food (Lorens & Kondo, 1969) . Hothersall, Johnson, & Collen (1970) found that, compared to control animals, rats with septal lesions would work more efficiently and on larger FR schedules for food reinforcement. In each of the above tasks, rapid responding leads to a greater number of reinforcements; however, DRL schedules require response inhibition in order for the animal to work efficiently. Ellen, Wilson, & Powell (1964) , Burkett & Bunnel (1966) , and Mac Dougall, Van Hoesen, & Mitchell (1969) observed marked deficits in DRL performance following septal lesions. In many of these studies, McCleary's (1961) motor perseveration hypothesis has been used to explain facilitation or deficits, depending upon the nature of the task. Most of the above studies have held level of deprivation as nearly constant as possible. It is therefore difficult to d e t e r m in e i f t h e changes in performance following septaliesions are due to response perseveration following release from septal inhibition or to differences in the motivational state of the organism as a result of the lesion treatment. In this study, level of deprivation was varied systematically within septal and operated control groups. SURGERY AND HISTOLOGY Twenty animals received septal lesions and 20 received only an incision treatment (operated control group ). The lesions were produced using conventional de Groot (1959) coordinates and a current of 2.0 mA, which was passed for 20 sec on each side of the septum. After each animal with alesion had completed all portions of the task, it was perfused and the brain was sectioned to determine placement and extent of the lesions. APPARATUS Three conventional operant chambers were used to trai n and test all animals. Reinforcements in all phases of the task were 45 -mg food pellets.
-TRAINING PROCEDURE The training portion of the task was designed to allow each animal's response rate to stabilize on a FR 100 schedule of reinforcement while a deprivation level of 85% ad lib body weight was maintained. Ad lib body weight was defined as mean body weight over a 7-day period prior to the beginning of t r ai n in g , After determining ad lib weight, animals were placed on a 22-h deprivation schedule and maintained carefully during training at 85% ad lib body weight. Each animal was shaped (3 responses/min for 3 consecutive minutes) and allowed 100 CFR reinforcements. Using Hothersall, Johnson, & Collen's (1970) method, all animals were placed on FR 5 and gradually advanced to FR 100 by the end of 10 h of training. Ten additional hours of training at FR 100 were used to allow the animals' response rates to stabilize on FR 100 at 85% ad lib body weight. Shaping time, CRF time, and response rate on the last 3 days of FR lOO training were recorded for each anirnal.
Each animal was then allowed 4 days of ad lib food in order to bring body weight from 85 % 10 near 100% ad lib body weight be fore testing began.
TESTING PROCEDURE Ten animals in the septal group and 10 control animals were matched for their FR 100 response rates at 85% ad lib body weight (last 3 days of training). All 20 animals were then carefully deprived of food to produce a controlled weight loss. Rates of response on FR 100 were obtained from each at successively lower body weight (90%, 85%, 80%, 75%, 70%, 65%, 60% ad lib body weight) during l-h testing sessions. When the animals reached 60% ad lib body weight, the deprivation process was reversed and response rate was measured as each animal regained toward its original ad lib weight. Response rate was recorded for both the septal group and control animals through increasing and decreasing levels of weight loss. RESULTS Histology revealed that 80%-100% of the lateral and medial septal nuclei were destroyed. There was little damage to adjacent structures. Septa! lesions of the 10 animals which were selected on the basis of their low response rates, did not differ in size or locus from the lesions in animals with high response rates.
Eight of the 10 lew-response-rate animals in the septal group were hyperemotional during shaping and CRF portions of the task, but by Day 10 of training, all animals were placid due to handling. The weight of animals in the septal group had not changed significantly from prelesion selection weight following the 21-day recovery period. During the training phase of the experiment,animals in the septal group required less time to reach the shaping criterion than animals in the control group (t = 9.62, df = 38, p < .001). Response rates of the animals in the septal group were higher than in the control group on the CRF portion of the task (t =8.70, df = 38" p < .001). At the end of training, the mean response rate (last 3 days) on FR 100 for the septal group was 6,113 responses/h and 3,257 responses/h for the control group (t = 5.14, df = 38, p < .001). There was, however, sufficient overlap in response rate to allow selection of 10 control-septal pairs matched for response rate. The da ta reported next, then, are taken from the 10 fastest responding rats in the control group this study , Although the nature o f the differential effect of deprivation on rats with septalIesions and control rats is not entirely clear, this study does point out the necessity of controlling deprivation carefully in studies involving septal lesions.
Water regulation data as well as food intake may be important in equating septal and control groups when making comparisons on a food-motivated task. During the testing phase of the experiment, the overall effect of lesion vs control treatment on FR 100 response rate was nonsignificant (F = 3.17, df = 1/19, P > .05). This, of course, isa result of the matehing procedure at 85% ad lib body weight level. The high significance of the Groups by Body Weight Levels interaction (F = 10.4, df = 6/108, p < .001) indicates that rate of response for rats in the septal group continued to increase at decreasing levels of body weight (see Fig. 1 ) after performance in the control group animals had begun to decline. The highest response rate for the septal groups and control occurred at 65% ad lib bodyweight and 75% ad lib body weight, respectively. DISCUSSION Response rate in this study is clearly a function of both level of deprivation
